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0 0 0 

0.0 ...... - 1.8 
0.1 8nut.hernPlateau ........ - 6.2 .......... - 5.7 ............ - 2.8 ............ - 4.9 

Northern Plateau. ........ 
North Paclflo.. ........... 

stations a variety of methods of computation is necessarily 
allowed, as shown by the notes'appended to Table 11. The 
mean teniperatures given in Table 111 for Cannclian statione 
are the simple means of 8 a. m. and S p. m. siniultaneoiis ob- 
servations. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for 39 stations selected 
out of 82 that maintain continuous thermograph records. 

The distribution qf the observed mo)athly nieaii temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart IV; the lines are drawn over the 
Rocky Mountain Plateau region, although the teniperaturee 
have not been reduced to sea level, and the isotherms, there- 
fore, relate to the average gurface of the country occupied by 
our observers; such isotherms are controlled largely by t h e  
local topography, and should be drawn and studied in con- 
nection with a contour map. 

Considered b?j districts the mean temperatures of the cur- 
rent month show departures from the normal as given in 
Table I. The greatest positive departures were : North Da- 
kota, 9.5; upper Mississippi, 7.9 ; Missouri Vltllcy, 9.0. The 
greatest negative departures were: Florida Peninsnla, 1.8 ; 
north Pacific, 0.8. 
In Canada, Prof. R. P. Stupttrt says: 

The mean tern erature of the month exceedecl thc average by So to loa 
in Manitoba, ancrthence both westward and enstwart1 the excess dimin- 
ished. Alberta showed an exccss of froin 2' to P, and near the Brit- 
ish Columbia Coast the mean was very nearly average. Enstwtrd, 
Thunder Bay, Algoma, and Nipissing districts and counties near Lake 
Huron showed an excess of from 3' to 5'; near Lake Ontario and along 
the up er 8t. Lawrence the temperature was jiiclt average, and ill Que- 
bec a n i  the Maritime Provinces ranged from averagc to n1Jout 3' below. 

dccuinnlnted monthly depart tires jroni  ~ o r s t d  t r n y w m t  t (w8 
from January 1 to the end of the current nioiith are given in 
the second column of the followiiig table, and the average 
departures are given in the third columii, for comparison with 
the departures of current conditions of vegetation from the 
normal condition. 

-_ 
2;- 

0 

0.0 - 0.2 - 0.8 - 0.fi - 0.3 - 0.5 

l lf . .  ............. 

Upper Lake ............... 
North Dakpta ............ 
U perMisslsslppi Valley.. 
Northern Slope ........... 
Middle elone .............. 
Mkaourl Valley ........... 

The years qf highest and lowest mcaw teinperatures for Septem- 
ber are shown in Table I of the REVIEW for September, 1894. 
The mean temperature for the current month waa the highest 
011 record at  : Meniphis, 78.0; Marquette, 63.2; Chicago, 
69.5; Milwaukee, 67.3; Green Bay, 66.0; Duluth, 62.6; 
Moorhead, 65.6; Bismarck, 67.1 ; M'illi~ton, 64.0 ; Minne- 
apolis, 68.8; St. Paul, 67.6 ; La Crosse,6cS.O ; Davenport, 73:J ; 
Des Moines, 73.7 ; Dubuqne, 69.9 ; Keokuk, 74.4 ; Cairo, 75.8 ; 
Springfield, Ill., 73.2; Hannihal, 73.4; St. Louis, 77.4; Co- 
lumbia, Mo., 75.8; Kausas City, 76.5 ; Springfield, Mo., 75.8; 
Topeka, 76.4; Omaha, 75.2; Sioux City, 71.8; Pierre, 71.7; 
Huron, 69.4 ; Yankton, 72.7 ; Rapid City, 68.5; Cheyenne, 
61.8; North Platte, 70.8; Denver, 66.4 ; Concordia, 75.3; 
Dodge City, 73.2 ; Wichita, 75.2. 

The years of highest maximum and lowest wiinimuin teinpera- 

tures for September are given in the last four columns of 
Table I of the REVIEW for fiepteniber, 1896. During the cur- 
rent month the maxima temperatures were equal to or above 
the highest on record at: Eastport, 89; Portland, Me., 94; 
Northfield, 90; Woods Hole, 85; Block Island, 86; Narra- 
gansett Pier, 90; Harrisburg, 95; Atlantic City, 94; Lynch- 
Iiurg, 99; Raleigh, 98; Pensacola, 94; Louisville, 100; In- 
dianapolis, 96 ; Cincinnati, 97 ; Parkershurg, 99 ; Snndiisky, 
96 ; Toledo, 95 ; Alpena, 94 ; Grand Haven, 92 ; Port Huron, 
96; Sault Ste. Marie, 91 ; Milwaukee, 95; Bismarck, 102; Des 
Moiiies, 98 ; Hannibal, 95 ; Eureka., 82 ; Poiii t Reyes Light, 
92. The minimum temperatures were the lowest on record 
at: Savannah, 46; Key West, 69. 

FROST. 

Frost was observed as follows: Alabama, light on the 
22d a t  Florence and Riverton. Arkansas, light frost gen- 
erally on the 21st, 22d, and 2313; killing on the 21st a t  
Keesees Ferry and Silver Springs. Colorado, light frosts 
occurred on the lst, 9t.h, loth,  14th, and 15th, and on other 
dates; killing on the IGth, 17th, 18th, and other dates. 
Florida, light on the 31st a t  Chipley, Orange Hill, and 
Vernon, Washington County ; a very unnsual occurrence. 
Georgia, light on the 24th and 30th a t  Diamond, Ramsey, 
aiid Clayton. Idaho, killing on the 3d, aiid on subsequent 
dates. Illinois, killing frost a t  Danville on the 20th. 
Indiana,, killing on the 19th, nnd on snbsequent dates. Iowa, 
SOth, heavy to killing frosts generally in northern portion 
and light to heavy in southeru portion. Kansas, light 
frosts occurred on the 17th in Johnson Coiuity, on the 18th 
in  Johnson and Franklin, and on the 20th and 31st in 
Joliiisoit, Franklin, Marshall, Cofley, Greenwood, Wilson, 
Neosho, and Cherokee. Kentucky, killing a t  a number of 
places on the 21st and 33cl. Maryland, killing a t  a few 
placee on the 31st and 22d, also on the 26th. Minnesota, 
heavy frost general on the niornings of the 17th and 20th ; 
in  the southern portion of the State hardy vegetation escaped 
injury. Mississippi, a t  Pontotoc killing frost was observed 
on the lowlands on the 21st. Missouri, killing frost a t  some 
stations on the 20th, 21st, and 22d. Nebraska, no killing 
frost was observed. .New England, in the northern portion 
general killing frost was reported on the 22d; in southern 
sections the frost of the 28th was commonly reported arii 
killing. New Jersey, one station reported killing frost on 
the 22d and two on the 38th. New Mexico, no destructive 
frosts. North Carolina, killing frosts a t  Biltmore, 30th ; 
Linville, 21st, 29th, and 30th ; Waynesville, 30th. Oklahoma, 
no killing frosts were observed. Ohio, killing frosts on 18th, 
30th, 31st, 32d, and other dates. South Dakota, killing frosts 
on the 15th, 16th, and 17th. Tennessee, general frosts on the 
31st, 22d, and 38d; some damage was done to tobacco and 
tender vegetation. Virginia, killing frosts a t  elevated eta- 
tions on the 21st, 33d, SSth, and 30th. West Virgina, killing 
frosts on the 20th, 33d, and other dates; damage slight. 
Wisconsin, killing frost on the 20th. 

MOISTURZ. 
The quantity of moisture in the atmosphere a t  any time 

may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-point for each station of 
the Weather Bureau, as deduced from observations made at  
8 a. m. and 11 p. m., daily, is given in Table I. 

The rate qf evaporation from a special surface of water 
on muslin a t  any moment determines the temperature of 
thb wet-bulb thermometer. The mean wet-bulb temperature 
is now published in Table I ;  it is always intermediate, and 
generally about half way between the temperature of the air 



SEPTEMBER, 1897. MONTHLY WEATHER REVIEW. 385 

Inch@.  
-4.80 
-4 .90  - 8.70 
- 8 . W  
- 1.10 
-8.80 - 2.io 
-0.70 - 0.40 
-2.80 
-1.80 
-0.m 

-2.70 
-2.80 

-O.D 

and of the dew-point. The quantity of water evaporatei 
in a unit of time from the muslin surface may be coiisiderei 
as depending essentially upon the wet-bnlb temperature, the 
dew-point, and the wind. 

The relati,ue h.undity, or the ratio between the moisturc 
that is present in the air and the moisture that i t  would con. 
tain if saturated a t  its observed temperature is given i n  
Table I as deduced from the 8 a. m. and 8 p. ni. observations 
The general average for a whole day, or any other interval. 
would properly be obtained from the data given by an evapo. 
ronieter, but may also be obtained, approxiniately, from fre- 
quent observations of the relative humidity. 

------ 
PRECIPITATION. 

[In Inches and hundredths.1 
No rain fell during tlie inonth over a considernhle area ill 

northern Mississippi, western Tennessee, and p r b s  of the ad. 
joining States of Kentucky, Alabama, Louisiana, and Arkan. 
was. I n  all there were 18 State8 i n  which the nieasured rain. 
fall a t  one or more stations \vas a trace or less. 

The rainfall of September is heaviest on the average along 
the Gulf and Atlantic coasts aiicl over the Peninsula of 
Flnrida. Sinaller areas of comparatively heavy rainfall are 
to be found over the lower St. Lawrence Valley and the upper 
Lake Region, while a fourth area occasionally appears over 
or west of the Continental Divide in New Mexico and Ari- 
zona. 

The rainfall of Bepteniber along the Gulf Coast is subject 
to very great variations from year to year. The heavy fall 
on the coast line, moreover, does not, as a rule, extend far in- 
land; thus, in 1879, while a total of 16 inches fell on the 
Texas Coast, there W ~ E  barely an inch 150 miles inland in a 
northeasterly direction. The rainfall of September in the 
central interior valleys and the Lake Region comes almost 
wholly ill the form of local showers mid tlie distribution is 
consequeiitly very irregular. Furthermore, there is almost 
without exception regions of deficient rainfall in the central 
and eastern portions of the United States whose magnitude 
and position vary with each successive year. During the 
last ten years the dry regions were located as follows: 

1888.-In the Missouri and Mississippi valleys, portions of 
the Ohio Valley, Louisiana, and Arkansas. 

1889.-In North Carolina, Georgia, Mississippi, Louisiana, 
Michigan, Minnesota, a d  Nebraska. 

189O.-Iu the upper Missouri Valley and central Illinois. 
1891.-Generally,deficient rainfall throughout the MisAis- 

sippi Valley, Tennessee, Georgia, Virginia, and West Vir- 
ginia. 

1592-In the Mississippi and bhsouri  valleys. 
1893.--In the nppm Missouri Valley and lower Lake Re- 

gion. 
1894.-In the upper Missouri Valley. 
1895.-Gulf States, Georgia, North Carolina, South Caro- 

lina, Virginia, West Virginia, Ohio, and Kentucky, a month 
of generally deficient rainfall. 

1896.-Mississippi, Alabama, and portions of Georgia. 
Generally heavy elsewhere, except in the upper Missouri 
Val ley. 

While the rainfall of September, 1597, over almost the en- 
tire territory east of the one hundredth meridian was below the 
normal, the deficiency was niost marked in the middle and 
lower Mississippi Valley, the Ohio Valley, the lower Lake Re- 
gion, and the Middle Atlantic Coast, a region, it will be re- 
membered, over which unusually heavy rains fell in March 
and April last. The central region of heavy rains in March 
last (see Chart 111, March, 1897, REVIEW) is almost iden- 
tical with the area of least rainfall, as shown on Chart 111 of 
this REVIEW. 

During the sixty-one days that ended September 30 less than 
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50 per cent of the normal amount of rain fell in practically 
the whole of the Ohio basin aiid the greater portion of the 
Mississippi and Missouri basins. A t  St. Louis, Springfield, 
Mo., Indianapolis, and Cairo less than 25 per cent of the nor- 
mal amount of rain fell during the period above mentioned. 

While there has been general drought east of the Rocky 
Mountains, the rainfall of the eastern foothills and west of 
the Continental Divide in Colorado, New Mexico, and Ari- 
zona was heavier than usual. This is also true of Florida,, 
the coast of Georgia, and portions of southern Alabama. 

The distribution ofprecipitation for the current month, as de- 
termined by reports froin about 2,500 stations, is exhibited 
on Chart 111. The numerical details are given in Tables I, 
11, and 111. 

The years of greatest a i d  least precipitation for September 
are given in the REVIEW for September, 1890. The precipi- 
tation for the current month wae the greatest 011 record at : 
Jupiter, 18.09; Phceiiix, 3.67. It was the least on record at:  
Nantucket, 1.31 ; Vineyard Haven, 0.80; Little Rock, 0.33 ; 
Corpus Christi, 0.98 ; Chattanooga, 0.07 ; Memphis, 0.00; 
Nashville, 0.19 ; ColunibuR, Oliio, 0 . S  ; Parkersburg, 0.46 ; 
Buffalo, 0.31 ; Rochester, 0.46; Erie, 0.54; Springfield, Ill., 
0.36 ; Hannibal, 0.30; Springfield, Mo., 0.37 ; Sioux City, 
0.51 ; Oklahoma, 1.22. The above refers only to the statiolis 
included in Table I. 

The average departure for each district is given in Table 
I. By dividing each current precipitation by its respective 
normal the following corresponding percentages are obtained 
(precipitation is in excess when the percentage of the normal 
Rxceeds 100) : 

Above the normal: Florida Peninsula, 163; southern Pla- 
teau, 261 ; northern Plateau, 134. 

Below the nornial : New England, 68; middle Atlantic, 
35; south Atlantic, 71 ; east Gulf, 57; west Gulf, 38; Ohio 
Valley and Teunessee, 34; lower Lake, 25; upper Lake, 48; 
North Dakota, 43 ; upper RI ississippi, 36 ; Missouri Valley, 
38 ; northern Slope, 39 ; niiddle Slope, 50 ; southern Slope, 
75; middle Plateau, 40; north Pacific, 68; niiddle Pacific, 
65; south Pacific, 0. 

Over British Columbia and also over the eastern portion of the Mari- 
time Provinces the rainfall waa very nearly average, and in all other 
ortions of the Dominion, except Saskatchewan and parts of Assini- 

goia, it was less than average, and generally to a very pronounced ex- 
tent. In Manitoba it averaged but 0.3 inch: over most of Ontario it 
~ a a  only from 0.3 to 0.6, and the counties of Prince Edward and Hast- 
ing  alpne showed about 2 inches, an amount nearly approaching aver- 

p. rhe deficiency was also very marked in the western portions of 
ova Scotia and New Urunswick. 
The total acmedated nionMZy departures from January 1 to 

the end of the current nionth are given in the second column 
,f the following table; the third column gives the current 
mcumulated precipitation expressed as a percentage of its 
normal value. 

In Canada, Prof. R. F. Stupart says: 

!TewEn land ............ 
louthemslope ............ 
louthern Plateau. ....... 
Yorthern Plateau. ........ 
louth Paci6c.. ............ 

?lorldaf'enlnsnla ........ 
Inehss. Pwcl 

1.70 108 
8.40 123 i .m 10; 
4.90 164 
0.70 106 
0.70 108 

1 

Middle Atlantic.. ........ 
South Atlantio ......... 
East Gulf. ................ 
West Gulf ................ 
OhloValleyand Tenn .... 
Lower Lakk .............. 
Upper Lake. .............. 
North Dakota ............ 
U per MIssissIppI Valley 
dssonri Valley. ......... 
Northern Elope .......... 
Mlddle Slope ............ 
Mlddle Plateau .......... 
NorthPacl6c... .......... 
Middle Pacific. .......... 


